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(54) End group modified polycarbonates for digital video discs 

(57) A digital video disc substrate comprising a polycarbonate is herein disclosed in which a main chain has a struc- 
ture represented by the general Ibnnula (I) 
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and a terminal group represented by the general fomiula (II) 
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at least 25 mol% of this terminal group is a group represented by the formula (III) or (IV) 
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and a viscosHy-average molecular we^ht s in the range of 10.000 to 17.000. preferably 12.500 to 14.500. 
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Description 

BACKGROUND OF T^ P INVENTinw 
s 1. Field oftha Irwa^yin 
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c.n ^ ^ *° ^ ^'''^ '"^ substrate (which is also called a DVD substrate or a digital ver- 

,s scarcely broken dunng molding and is excellent In transferability and which has a small doSe rSreS™ 
2. Descrintinn nf tha Rotof^ ^rtfi 

^^-f^Ol^s the like which are conventional optical discs are disc diameter - 120 mm 

Tr^lv liS^i ? K w^' - dise thickness = 1.2 mm. and structure = both surfaces stuck. aSS- 

ingly. the ttifckness of each video disc substrate is 0.6 mm. "w"ra 

Thus, as a result of the fact that the thickness of the disc substrate is reduced from 1 .2 mm to 0 6 mm inconven- 
.ences such as breakage of the discs during molding and the increase in double refraction take p^ce ^^tSS^ 

reastar^ce. impact resistance and water resistance. In order to prevent the breakage of the discs during moldSiTe 
rndeoilar weight of the polycarbonate which is the substrate material can be incrLsed. but J^fe «Tthe douSe 

l^^, °" *^ ^""^ ♦•^^ ^<^« it *^ been aS^tei to r^ 

tt,e digital vKleo disc substrates by the use of techniques such as ultrasonic moWing. multi-stage compS^iroSSa 
a^high^peed filling moWing. Even by these techniques, however, the reduction if the doulSe refS^n^ r 
aert. and whatswo.se. the breakage of the discs more often occurs as compared with usual molding te^^^ 
SUMMARY OF THE iNVF|\r|-l9M 

Under such circumstances, the present invention has been attained, and an object of the present invention is to 

The present inventors have intensively researched on a digital video disc substrate which is scarcely broken durina 

^i!,^^ ^ °* ^ polycarbonate having a specific terminal structure and a speclfta molecular weigW ^ 

a substrate matenal. The present invention has been completed on the basis of the thus found knowledge. 

That is to say. the present invention is directed to a digital video disc substrate comprising a polycarbonate in which 
a mam chain has a structure represented by the general formula (I) a-poiycaroonaieinwnicn 



0 ^ (R')p (R'), O 



(I) 



45 



thpv ml hl l c l« ^ ^ ^'^^'^ ^" ^roup having 1 to 6 carbon atoms or a phenyl group, and 
i tn r^*„n °' different from each other; Z is a single bond, an alkylene group or an alkylidene group iSvI^ 
« ^ '^'^^'^ a cycloalkylidene group having 5 to 20 carbon atoms. -O- -S -SO- - 

so 5O2- or -CO-; p and q are each an integer of 0 to 4; and n is the number of repeating units 
and a temiinal group represented by the general fomiula (II) 



55 



(II) 
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wherein is a halogen atom, an alkyi group having 1 to 20 carbon atoms or an aryl group having 6 to 20 cartxm 
atoms; and r IS an integer of 0 to 5. ^ » r » w«v«ioon 

at least 25 mol% of this temiinal group is a group represented by the formula (III) 

CH, CH, 

CH, -c-ci-h -CHQ)— o- • . . (Ill) 

'0 CH, CH, 

and a viscosity-average molecular weight is In the range of 10.000 to 17.000. or 
a polycaibonate in which at least 25 mol% of the terminal group is a gro^jp r^esented by the formula (IV) 



15 



CH, 
CH, 



ss 
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and a viscosity-average molecular weight is in the range of 12,500 to 14,500. 
DETAILED DESCRIPTION OF THP PRPFPRPcr^ f m bodimpmts 

A polycarbonate which can be used as a material for a digital video disc substrate of the present invention has a 
structure represented by the general formula (I): h • « iveiroon nas a 

-C-j-0-^>~Z-Hg>-o4 J- ••.(!) 



40 



45 



SO 
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-^^ T: ®«™P'®« 0* ^'alogen atom include a chlorine atom, a bromine atom, a fluorine atom and an iodine 
atom. The alkyI group having 1 to 6 carbon atoms may be any of a straight chain, a branched chain and a cydic chain 
and examples of the a kyl group include a methyl group, an ethyl group, an n^ropyl group, an isopropyt groua an n- 

a cydohexyl gnoup. Ri and r2 are the same or difl^^ 

the same or different and if a plurality of R^s are present, they may be the same or different. Moreover, p and q are 
eadi an integer of 0 to 4. Z is a single bond, an alkylene group or an alkylidene group having 1 to 20 carbon atoms, a 
cydoalkylene group or a cycloalkylidene group having 5 to 20 carbon atoms, -0-, -S-. -SO. -SO,- or -CO- Here exam- 
ples of the alkylene group and the alkylidene group having 1 to 20 carbon atoms include a methylene group, an ethylene 
group, a propylene group, a butyiene group, a pentylene group, a hexylene group, an ethylidene group arid an iscpro- 
pylidene group, and examples of the cydoalkylene group and the cydoalkylidene group having 5 to 20 cartwn atoms 
indude a cydopentylene group, a cydohexylene group, a cyclopentylidene group and a cyclohexylidene group. In addi- 
tioru. IS the number of repeating units, and it is sudi a number that the viscosity-average molecular weight of the poly- 
carbonate is in the range of 10.000 to 17.000. or in the range of 12.500 to 14,500. 

Furthermore, this pdycarbonate is required to have a terminal group represented by the general formula (II): 
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(O)— 0- • . . (II) 
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In the above-mentioned general formula (II). is a halogen atom, an alkyi group having 1 to 20 carbon atom<: or 
an aryl group having 6 to 20 carbon atoms. Here, examples of the halogen inSude a^chlole a^ a 

group, an .sopropyl group, an n*utyl group, an isobutyl group, a sec-butyl group, a tert-bu^ g^Z a penM ioZI 

S '^h'"""' I " """'"^ ^ ^<='°PentyTgroup and a cyS^lT;^ S^^L Ser 

han^the aryl group having 6 to 20 carbon atoms may have no substituent on an aromatic ringT iraXS^a iSle " 
substrtuent such as a lower alkyI group, and examples of the aryl group include a phenyl grou^ aTL ™^^i 
^'^^''S^.^T' ' "^^^'^ S^oup. Moreover, ns'^nteger "o to 5^ ,Ien r i^L oTn^re 
whenapluralrtyofR^s are present, they may be the same or different In the polycaibona^^^ 

a p-tert-butylphenoxyl grou^ a phenoxyl group and temtinal groups represented by the following formulae (110 and (n^: 

CH, CH, 
CM, -C-CH2 -c— ^0)--0- . . . (HO 
CH, CH, 



. CH, 

<0)-C-^)-0-' . . . (IV) 

CH, 
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SS? ^ '^''""'^ ^" ^^"^ 9^0^ ^" of at teases 

?moS SL?r^ Jr'^fhT'' T^r*^' {")• If this ratio of the terminal group is les^ than 

25 mol%. the breakage of the discs is liable to occur during the molding of the digital video disc substoat^ In ™rt«r^ 

effectK.elylnhibitthebreakageofthedscsduringmemoldS^ofthediJtalvide^^^^ 

50 to 100 mol% more F^erabiy 80 to 1 00 mol% Jn the present inv^^^^^ 

the general formula (II). the terminal group represented by the above-mentioned formula (lin or lSlTpXSe ^ 
this terminal groi^p and the p-tert-butylphenoxyl group or the phenoxyl group are preface 

4 n Tal S^lrSl"*!? ^ '^'^'^ *^ POlycartx,nate. as a tenninal terminated. Umipheno^or 
thrgen;2lS^ ' 
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s OH •••(¥) 

wherein and r are as defined above, 

L"^^^Il!it!U?ri'?'^? ?f f * Preparation of the pofycartjonate. as the terminal terminators, one of p- 
S^l*?™?? 4-(1.1.3,3-tetram6thylbutyl)phenol, and another monovalent phenol represented by the a^e-meS^ 
tioned general formula (V) to prepare a polycarbonate having the p-cumylphenoxyl groups or the 4.(1 1 3 ^STrS- 
)Jbirty^)phenoxyl groups at both temiinals thereof and a polycarbonate having groupj repr^erted the^^^^^ 

r^^^ia^^^ «Jh regard to the polycarbonate which can be used as the material of the disc substrate of the 
present inventon. ts wscosity-average molecular weight is required to be in the range of 10.000 to 17 000 If the 

he DVD s^sfrates. and on the other hand, if it is more than 17.000. the double refraction of the DVD subSw 
increases. Rom the ^ewpoftits of the breakage prevention during the molding of the DVD substrates and tt,?^nc^ 
prevention of the double refraction of the DVD substrates, this viscosity-average molecular weight fe ^f«Z 
range of 12.000 to 15.000. more preferably 12.500 to 14.500. and particulariyTn the case that reit me t*! 
range omS ZT^'"^^^ """^ *^ ""^-^^^ "»'«=^«' weight is preferaWy in the 

th« ^vo't'SLTJ?"" ^J^ " ^ ^^"^ polycarbonate which can be used as the material of 

the DVD substrate of the present invention, and any method can be used, so long as it can obtain the polycarborate 
having the above-mertioned characteristics. For example, the following two methols can preferably be S 

A frst method comprises using, as a material monomer, a divalent phenol represented by the general formula (VI) 

(R"), (IT), 
OH-<g)-Z-{g)-OH • . . (VI) 

wherein R^ R^. z. p and q are as defined above, 
reacting the above-mentioned divalent phenol dissolved in an aqueous alkali solution with phosgene in the presence of 

^ '"'l^in; T^' ^"^^ '^"^ ^ '^""^ terminator, p-cunjiphenol I i^iTa % 

tetrametiiylbutyOphend and another monovalent phenol represented by the above-menLe7general fTmii a Ko'in 
ratos of 25 toJOO ^ol% and^ to 0 mol%. respectively, to carry out an interfadal polycondensLn reaST JiS^t^ 
rv^*^ *!!il ^ "^fJf"**' ""^^^ "^^^^ represented by the general fomiula 

and blowing phosgene into this soluton to carry out a reaction, thereby obtaining the desired polycarbonate 

Nfflct. a second method comprises using, as terminal terminators, p-cumylphenol or 4-(1 1 3 3-tetramethvl. 
butyl)phenol and another monovalent phenol represented by the above-mentioned general formula (V) carrying ouSie 
same P«>cedure as .n the above-mentioned first method to prepare a polycartSnate having the pSi^XrS 
groups or the 4.(1.1.3.3-tetramethylbutyl)phenQxyl groups at both terminals thereof and a poJcartj^nSHav^X 
other groups represented t,y the general fom,ula (II) at both terminals thereof, and then mi^^g WZaS 
so ^at the p-cumylphenoxyl groups or the4-(1.1.3.3.tetramethyIbirtyl)phenoxyl groups may be in the range of 25 to 1M 
mol% and the other groups represented by the general formula (II) may be in the range of 75 to 0 mol% 

S^n N^^St^^^^l^S'r^^^^^ ^P'«= ol the divalent phenols «S 

n5rt methane. bis(3.5^imethyl-4-hydroxyphenyOmethane. 1.1-bis(4-hydroxyphenyl)etharie. 1.2-bis(4-hydrwphe^ 
nyl)ett,ane. 2.methyl-1.1-bis(4-hydroxyphenyOpropane. 2,2*is(3.5<limethwIhydroxyphe,;yDp S 
bis(4-hydrox)^henyl)propane, 2.2-bis(3,5-dichloro-4-hydroxyphenyl)propane. 2.2-bs(3.5iomo-i-hydrSphe- 
nyijprapane. 2 2.b,s(3-chloro-4.hydroxyphenyl)propane. 2.2-bis(3-methyl-4-hydroxyphenyl)propane. 2.2.bis(3-fluoro-4- 
hydroxyphenyOpropane. 1.1-bis(4-hydroxyphenyl)butane. 2.2.bis(4-hydroxyphenyl)butane. uWhS Se- 
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2.2-b.8{4-hydroxyphenyl)pentane. 4-methyl-2.2-bis(4-hydroxyphenyl)pentane. 2.2-bis(4.hydroxyphe- 
'*-tb's('>-'^^'«yphenyl)heptane. 2.2.bis(4-hydroxyphenyl)nonane. 1.10-bis(4-Mroxypheyl)dI^1 1 

droKyd^arylcycloalkan^ such as 1.1-bis(4-hydroxyphenyl)cyclohexane. 1.1-bis(3,5^ichloro-4-Mro;vphI- 

hydroxyphenyl)sulfone, bB(3.5-dimethyl-4.hydroxyphenyl)sulfone and bis(3-chloro-4.hydroxyphenyOsulfone- dihydrax- 
ydiaryf ethers such as bis(4.hydr«cyphenyl) ether and bis(3.5^imethyl-4-hydK»cyphenyb eth^dihij^x^Syl SSl 

r'lf"!"'^' '»s(3-'™ttVf-4-hydroxyphenyl) sulfide and bis(3.5KJimethV4^dr«yphen5) 
ttrcTrr^raCnX"''""'-'^^^^^ 

„ ^^a^^ .TT"^ ^'^^ monovalent phenol represented by the general formula (V) include phenol o- 
m?2Sil2!;r^;^5 rS^^ o-lsobutylphenol. m-isobutyfphenol. p-isobutylphenol. o-t-bi5ylphe.;S 

m+birtylphenol p-t-butylphenol, o-niDentylphenol. m^-pentyfphenol. p-n-pentylphenol. oni-hexylphenol. Tn-hS 
Toa^^TT^'' ^^^h'^'P*^""'"- n^-^ycohexylphenol. p^dohexylphenol. o-phenyXol. m^^hiyS- 
Snf^S?T«L "^"■"O'VPhenol. p-n-nonylphenol. o^aphlhylphenol m^aphth^phenoT p. 

^^^r^I;^^^; ^^'^''"'^-^^^^^^^ 2.4^i-t-butylphenol. 3,5Hli-t-buty(phenol a^ pZr^^il 

nd. These monovalent phenols may be used singly or in a combination of two or more thereof. Above all p-t-butvtohe- 
nol and phenol are particularly preferable. P-i-outyipne- 

fho ll^^l^' polycarbonate may suitably be blended with various kinds of additives, so long as 

the obiect of the present invenbon is not Impaired. Examples of the additives include an antioxidant a lubricant (a mold 
release agent), an inorganic filler, a flame retardant and a colorant ««™owQani. a luoncant (a mold 

As the antioxidant phosphorus-containing antioxidants are preferable, and examples of the phosphorus-conteinina 
arrtoxKfants .ndude frialky) phosphites such as trimethyl phosphite, triethyl phosphit^ tributyf pho^Se^Sy^S 
phrte. tmonW ph^hite. tridecyl phosphite, trioctadecyl phosphite. distearylpentWthrityi?pE,S;?;S 

phosphites such as tnphenyl phosphite, tricresyl phosphite. trls(ethylpheny*) phosphite. fris(butylpher^DhosDhrte 
tns(nonylphenyl) phosphite and tris(hydroxyphenyl) phosphite: monoalkyldiaryl phoSites sucJ^ 22h2Se 
2?afe '^^HT^T.!^' f ♦"■^'^ P^H«p'ate.'tributy. pChate.ToSX- 

^l-^^uir^ -. T^'T^ distearylpemaerythrityl diphosphate, tris(2.chioroethyl) phosph?e 

nS»r5 ■ H ? P^^P*«<«: tricycloalkyi phosphates such as tricyclohexyl phosphate: anJ iiar^S 

Sr^'S/^l^ rT°'^^^^^^ ''"''^ ^^"'^P'^«"yO PhosphatHnd 2^ph;.^Wiph^SS- 

phate. These antoxidants may be used singly or in a combination of two or more thereof x h ny pnos 

id« J!l!!?JTJnT'^'^.°^^^ "^^ '^"^ stearic acid monoglycer- 

Kle. stearic acKi esters such as pentaerythritol stearic acid ester, and beeswax These lubricants h^ a funSon of 
improving mold release characteristics at the time of molding. 

No part- cular restriction is put on a method for molding the DVD substrate of the present invention and there can 
be used a molding material comprising the above-mentioned polycarbonate and various Wnds S^^o^L wh^ 
canbe used as needed. A moW for disc molding can be used, and a usual molding technique such as i^nmoS 

f:rnS^°ra^re"„S;^^ 

A molding temperature is usually in the range of 300 to 390»C. preferably 300 to 345'C. and a mold temperature is 
usually in the range of 80 to 125'C. For the reduction of double refraction and the improv;mert cJ^SS^ rt is 
ZT:^ h '7- '"I '!^^ ' " "^"^ temperature is more Z 390-0 fZS^IZ'^ 

^olZiSTJ^^- * ^'"^^'^ transparency is liable to lower. It is iSpensile?,at72 

DVD substrate IS excellent in the transparency. Furthemiore. the mold temperature is preferably high from the viewooirtf 
cf the improvement of the fluidity, but if it Is more than 125-C. the shape of the subSrate is Le to be d^SSTK 
«^d*oaan.njecbonratefep^ 

^e^JJTnrl'f '^^^^^ "^'"^^ in the mold is quenched, so that a fluid pressure loss maeaSZTe 
^es. Moreover, no particular restnctron is put on the material of the mold, and metals, ceramics and graphfte can be 
Hi J^nv^f^.^^^'?!? DVD substrates of the present invention are desirable as substrates for various digital video 

^ t salTe^S";"' '"^''''^ °* ^"^^^-^ °* prient iSon 

and the same method as in the case of the manufacture of usual compact discs can be used. For ecample in a film 
formation step, a protective layer and a receding layer are formed on the substrate, and a hart coat laySi nies 
sary. an overcoat layer are further formed thereon to prepare two disc single plates, and they ^tuTci each S 
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*^^J^tTTl^^"'^\^^ °* ^ ^'^^"^■^ °' ^ ^«««- A**^. » necessary the 

attachment of a hub is done to obtain the desired digital video disc. ■ei.e&sary. me 

fi^M^^^J ^''^Jlu ""'"^ ^ ethylene-vinyl acetate copolymers 

5 fl^Stt'^.T^T P'"^"'*'^" P^'y^*"'^^- 0" hand examples of adhiSTX 

5 adh^e sheet .nclude rubber adhesives. acrylic adhesives and silicone adhesives. and examples of materi^ to 2e 

ture ^ai?iJ,e ^^.l^fcSl^? ? '^^^ ^ Poiyca*onate having a specific temiinal struc- 
.„ i ^-^ T "^""S "^"^'"9- *^3s a small double refraction, and is excellent in transferaM- 

J^Jhus. th,s kind 0^ substrates can suHably be used as substrates for digital video discs (DVD iLS) cT^ Si 
type, a wnting once type, a writable type and the like. " ramiiies; or an hum 

Next. Ihepresent invention will be described in moredetail with refterence to examples, but the scooe of the oresent 
invention should not be limited to these examples at all. ^ 

»5 Prgp^tion ExampjB 1 (Preparation of a polycarbonate oligomer) 

ousS^riss«r«fSssi^ 

V, -H «Ws fqueoifi sodium hydroxide solution of bisphenol A maintained at room temperature and methylene chlo- 
» r de were fed into a tubular reactor having an inner diameter of 10 mm and a length of l7m throughTolKjate ^ 

of 0.7 kg/hr to conftnuously react them for 3 hours. The tubular reactor used herein Jas a double tube and c^Sw 

^uXZ? f M^? IS^ '° '^"^^ an effluent reactton sdu^fn at^-^ ^ 

Furthemwre. a pH of the effluent solution was regulated to be in the range of 1 0 to 22 The thus obtained reartinn 
s s^on -^^^JJBT^^ separating and removing an aqueoul phas^. ar^a m^i^SSrS 
(220 liters) was collected to obtain the polycarbonate oligomer. v ene cnwnae pnase 

Preparation Exampla 2 (Preparation of a polycarbonate resin A) 

166^ 9 of p^mylphenol was dissolved in 10.0 liters of the polycaibonate oligomer obtained in Preoaration Exam 
^IITJ" ^r^lf'"'" " 75 9. water - i.o lit^) and 1.17 S o" SSSe^eTe 

r^T ^ ^^"'"^ tenperature at 300 rpm tor 30 minutes. Next. 8 iSTtSTne 

chloride and an aqueous sodium hydroxide solution of bisphenol A (bisphenol A = 607 g. NaOH 1 3M g wS^J! 
ers) were added, followed by stirring at ordinary temperature at 500 rpm fori hour. g. water - 5 lit- 

Aftenward. 5 liters of mettiylene chloride and 5 liters of water were added, followed by stirrina at ordinan, temno«. 
ture at 500 rpm foriominutes. After the stop of thestimng. the solution ««si^^^ 

organic phase w^ obtained. This organic phase was successively subjected to alkaO washing v^S^^SeJdl N 
aqueoi« sodium hydroxide solution, add washing with 5 liters of 0.2 N hydrochloric add!^ ZTJ^Z (t^ceS 
SIrters Of water. Aftenvard. mettiylene chtoridewasdistilled Off to Obtain thepolycarbon^ 

Prgparqtipii E^qmplg 3 (Preparation of a polycarbonate resin B) 

,^^^'^*.,o^^"/* Preparation Example 2 was repeated except ttiat 166.7 g of p<umylphenol was 
replaced with 1 18.0 g of p-tert-butylphenol. ttiereby obtaining ttie polycarbonate resin B. P^^nypnenoi was 

PreparatiPn Examnlfl 4 (Preparation of a polycarbonate resin C) 

^^.^^^.Tlfr^"'! Preparation Example 2 was repeated except that 166.7 g of p^aimylphenol was 
replaced with 73.9 g of phenol, thereby obtaining the polycarbonate resin C. P^myipnenoi was 

Preparation Examniai^ (Preparation of a polycarbonate resin D) 

Preparation Example 2 was repeated except that 166.7 g of p-cumylphenol was 
epiaced witii 141 7 g o p-cumylphenol and 17.7 g of p-tert*utylphenol. ttiereby obtaining the po^SSe^iro 
55 In tills case, a molar ratio Of p-cumylphenol:p-tert-butylphenol was 85:15. k« yca^onaie resin u. 

Pr^rqtipn Example (Preparation of a polycarbonate resin E) 

The same procedure as in Preparation Example 2 was repeated except ttiat 166.7 g of p-cumylphenol 
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changed to 188.4 g, thereby obtaining the polycarbonate resin E. 

Preparation Eyampla .7 (Preparation of a polycarbonate resin F) 

-me same procedure as in Preparation Example 2 was repeated except that 166.7 g of p-cumvlDhenol was 
replaced wrth133.3gofp^ert4Dutylphenol. thereby obtaining thepolycarbonSresinF.^^^ of p cumylphenol was 

Preparation Example A (Prapa««»n rf n pnlynrbonjto rc:in O) 

..rJUL^^^r^^'^ '''^^o" ^"V'e 2 was repeated except that 166.7 g of p-cumylphenol was 
£S2 f P;Cumylphenol and 86.4 g of p-tert-butylphenol. thereby obtaining the JdyckrbonSn Q T 
this case, a molar rabo of pKaimylphenaln>tert-buty^jhenol was 30:70. » f~ / «" 'esin u. m 

Preparation Example 9 (Preparation of a polycarbonate resin H) 

,«„io!I]!.^^rL''r'*'^"'® Preparation Example 2 was repeated except that 166.7 g of p-cumylphenol was 
replaced wrth 34.9 g of p-cumylphenol and 98.8 g of p-tert-butylphenol. thereby obtaining the polyca^nate rSn H h 
the case, a molar ratio of p<umyiphenolp-tert-butyiphenol was 20:80. poiycaroonaie resin H. In 

20 ECfiparation Exgrriple l(? (Preparation of a polycarbonate resin Q 

^"^'^ ^ 166.7 g of p-cumylphenol was 

changed to 1 17.2 g.theret>yobtain«ig the polycarbonate resin I. jk ««■ was 

ErgParatiPn Efflmple 1 1 (Preparation of a polycarbonate resin J) 

K ^ !f«l Pf^P^^O" Example 2 was repeated except that 166.7 g of p<umylphenol was 

changed to 362.0 a thereby obtaining the polyearbonate resin J. . . .. . p^=^P"^ 

30 Examples 1 to 8 and Com narative EicampiPQ 1 t 

^Ir^S T"" """"'^ «s(2.4<li.tert-butylphenyl) phosphit; was i^Sil^aS 

lar weight (Mv) of the obtained pellets are shown in Table 1. 

This viscosity-average molecular weight (Mv) can be calduiated In accordance with the equation: 

In] = 1.23x10"® -Mv"^ 

»^nJW is an Intrinsic viscosity of a methylene chloride solution at 20-C. which can be measured by a Ubbelohde's 

M r? conditions of a molding machine = IS80EPN made by 

2S? I^JTl w.; ^' T"'"^ = ^ = 250 cm^ftec. injection pressure » 26S 

^Z^T^ J'^'''!^^^''' """"""^ te"Verature = 340-C. mold temperature = 1 15-C. cooling time = 5 
S^Tmi^eSro? r ' "^"^ « ^^'^^'^^ 120 -nrn 

In each example. 100 DVD substrates were molded, and the numbers of the substrates which were not broken are 
st:::t:o^a^h ml'^^^^^ "^^'Jl'' "^^^^ ^ welSSl^ 

J^r^i t*""'* . ^ ^'''^ """ecfion. Table 2 shows the values of energy (J) of the falling wS 
impart strength atatimewhenaposHionhavingaradius of 18 mm in the inside of the moldS 
, i^^'' . ?y substrates obtained in Example 1 and 6 to 8 as well as Comparative Examples 1 5 and 6 
transferability and double refraction (An) were measured. =*«»"Vie5 i . o ana b. 

Here, the transferability means an average of values of [a height of a convex on the molded article/a depth of a 

Z?S'Lr'"'*''!H°'^''™'"«^''''""'''~ at^ positions. For measurement a measure scope UM-sTade by 
Nikon Co.. Ltd. was used. The results are shown in Table 3. 

H^^iniJlTrr I",'?® '"^^ •"^^'"'^ ^* "P'^''^''^ points on circumferences of circles 

depicted at distances of 30 mm and 50 mm from the center of each disc by the use of a double refraction measurement 

system ADR-2000madebyOakCo..Ltd.Table3showsabsolutevalues(R = AnM)ofreta,d^J^S^^^^^ 
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ness (nm) of the disc. 
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Tablet 







Blend Ratio 




V locuonj'Mver age 












Molecular Weight {Mv] 




Polycart 


onate Resin 


Additive (wt ppm) 








Ratio (wt%) 


Antioxidant 


Release Agent 


' 


Example 1 


A 


100 


50 


100 


14500 


Example 2 


D 


100 


50 


100 


14400 j 


Example 3 


A 




50 


100 


14500 1 




B 


50 








Example 4 


A 


70 


50 


100 


14500 j 




C 


30 








Examples 


A 


100 




- 


14400 1 


Example 6 


E 


100 


50 


100 


13200 


Example? 


E 


on 


50 


100 


13200 I 




F 


10 








Example 8 


. G 


100 


50 


.100 


14000 r\ 


Comp. Ex. 1 


B 


100 


50 


100 


14500 


Comp. Ex. 2 


C 


100 


50 


100 


14500 : r;| . 


Comp. Ex. 3 


B 


100 






14400 


Comp. Ex, 4 


F 


100 


50 


100 


13200 : 


Comp. Ex. 5 


H 


100 


50 


100 


14000 


Comp! Ex. 6 


1 


100 


50 


100 


19000 


Comp. Ex. 7 


J 


100 


50 


100 


8000 1 
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Table 2 



5 




Number of Substrates 

Which Waro Nirtf Rrrtlr^n 


Falling Weight Impact 
Strength (J) 




Examole 1 




0.62 






lUU 


0.60 


10 


PyamnlA 3 


OA 


0.52 






09 


0.41 






lUU 


0.61 




CAampi6 O 


100 


0.55 


15 


cxampid / 


100 


0.54 




example a 


55 


0.39 




OwiT^. CX. 1 


5 


0.10 


20 


Comp. Ex.2 


4 


0.09 




Comp. Ex. 3 


0 






Comp. Ex, 4 


0 






Comp. Ex. 5 


15 


0.18 


2S 


Comp. Ex. 6 


100 






Comp. Ex.7 


0 


0.70 1 



30 



Table 3 





Transferabilrty (%) 


Retardation (nm) 






30 mm 


50 mm 


Example 1 


93 


55 


57 


Example 6 


93 


19 


12 


Example 7 


93 


19 


12 


Example 8 


92 


55 


56 


Comp. Ex. 1 


92 


57 


58 


Comp. Ex.5 


92 


56 


57 


Comp. Ex.6 


93 


210 


220 



50 



Preparation Example 12 (Preparation of a polycarbonate resin K) 



c*biSi^n pl ji«;^'c ''^T^f^^!?^'''''''"''' """^'^^ « polycarbonate oligomer solution 

oUained n Preparation Example 1. and an aqueous sodium hydroxide solution (NaOH = 75 g. water ; 1.0 liter) and 

i mL^ « » "^T'I? '° 'V ^'"'"fl ^ "^^"^ temperature at 300 rpm fo^S^ 

g. NaOH = 320 g water = 5 Irters) were added, followed by stimng at ordinary temperature at 500 rpm for 1 hour 
4 fc^ ' 1 !If "^ethylene chloride and 5 liters of water were added, followed by stirring at ordinary tempera- 
ture at 500 rpm for 1 0 minutes. After the stop of the stirring, the solution was allowed to stL for L sate^^^ 
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IS 



^^iff^TK^°^^ "''^f '^^ "9^''= ««« successively subjected to alkali washing with 5 litere 

PrgwrqtionExqiTffl9,1.3. (Preparation of a polycart)onate resin L) 

The same procedure as in Preparation Example 12 was repeated except that 162 0 a of a-m i ■» 
butyl)phenol was replaced with 1 1 8.0 g of p-tert-txitylpheno.. thJeby obtalnSthf pi^,^^^^^ 

Pfflparatfon Examplft M (Preparation of a polycarlionate resin M) 

1-he same procedure as in Preparation Example 12 was repeated exceot that 162 0 a of d-ii 1 -» . 
butyi)phenol was replaced with 73.9 g of phenol, thereby obtainSg the pSZeS, M 

Preparation gxample 15 (Preparation of a polycarbonate resin 

The same procedure as in Preparation Example 12 was repeated except that 162 0 a of 4-/1 i t^^^^ i 
bu^)phenol was replaced with 137.7 g of 4^1.1.3.3-tet«meth>LyoXo;5i?f7.7^^^^^^ 
^-Jgthepolyca,bonateresinN.lnlhiscase.anK,ter^ 

Praparation Emmnlft Ifi (Preparation of a polycarbonate resin 0) 

h. JJh ^"^^^ Preparation Exwnple 12 was repeated except that 162.0 g of 4-(l i a 3-tetramethvl- 
butyOphenol was changed 1o 183.1 g. thereby obtaining the polycaibonate r^ O. 7 '^l^'^f^* 

Prepar a tton Eampla 1 7 (Preparation of a polycarbonate resin p) 

^ The same procedure as in Preparation Example 12 was repeated accept that 162 0 a of 4-fl 1 3 a f«f«mofh„i 
butyl)phenol was replaced with 133.3 g of p^rt-butyiphenC. theTeby obtalniJ^poS^it rlsin ^T^^ 

Praparatten Smra^ 19 (Preparation of a polycarbonate resin Q) 

h. Jlhn^r Preparation Example 12 was repeated except that 162.0 g of 4-(1.l a 3-tetiamethvl- 

bu^lphenol was repteced wrth 50.9 g of 4.{l.l.3.3.tetramethylbutyOphenollKj 86.4 g of p-tert-Uit^pheho^ 
obj.™^gtf.e polycarbonate re^^^^ 

40 Preparation Examnlft Iff (Preparation of a polycarbonate resin R) 

K Preparation Example 12 was repeated except that 162.0 g of 4-(i i a 3-tetramethvl 

buprt)phenol was repteced with 33.9 g of 4-(1.l.3.3-tetramethylbutyOphenolTnd 98.8 g of pL^pheirSl 
« ^"l^^epolycarbonateresinR. -n th« case. a mo^^tio of 4.(1.1. 3.3-tet«methyUXZS^^^ 

Preparation Example 2Q (Preparation of a polycarbonate resin S) 

The same procedure as In Preparation Example 12 was repeated except that 162 0 a of 4.M i i fotam«M«i 
50 butyl)phenol waschangedto 113.9g. thereby obtining the pol^onateJSiS ^ (LLW-telramethyl- 

Preparation Example 21 (Preparation of a polycarbonate resin 1) 

The same procedure as in Preparation Example 12 was repeated except that 162 0 a of 4-fi i tof«m«»h„i 
55 butyl)phenolwa8changedto35l.8g.therebyobtainingthepolSrbonaterSn7 

Ewpafation Example 22 (Preparation of a polycarbonate resin U) 

The same procedure as in Preparation Example 12 was repeated except that 162.0 g of 4.{1.l.3.3-tetramethyl- 



25 



30 



35 



12 
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butyl)phenol was replaced with 183.1 g of 4-(n-ocfyl)phenol. thereby obtaining the polycaibbnate resin U. 
Examples 9 to 16 and C omnaratiw> giramples 8 to 14 

In each example, components in Table 4 were dry^Wended in a blend ratio shown in Table 4. and the thus obtained 
blend was ©ctrud«l at 230'C to obtain pellets. In this case, lris{2.4-di.tert-butylphenyl) phosphite was used as an anti- 
oxidant and steanc acid monoglyceride was used as a mold release agent The values of a viscosity-average molecu- 
lar weight (Mv) of the obtained pellets were measured in the same manner as in Example 1 . and the results are shown 

T u*^®*:.*® obtained pellets were injection-molded under condhions of a molding machine = IS80EPN made bv 
Toshtoa Machine Co.. Ltd.. mold clamping force = 50 tons, injection rate = 250 cm^/feec. injection pressure = 1500 
kg/cm-, mold matenal = duralumin 2024, molding temperature = 340«C. mold temperature = 115«C. cooling time - S 
seconds and cavity portion = electroless nickel plating to prepare DVD substrates each having a diameter of 120 mm 
and a thickness of 0.6 mm. 

In each example. 100 DVD sU)strates were molded, and the number of the substrates which were not broken is 
Shown in Table 5. Here, the breakage means that a sprue portion is cut off from a disc and the sprue portion remains 
m the molding machine. In addition, after 48 hours had lapsed from the completion of the molding, the tailing weiaht 
impact strength of each molded article was measured under a load of 3.76 kg at a velocity of 1 m^ec by the use of a 
receiving base having a long diameter of 50 mm. In this connectton, Table 5 shows the values of energy (J) of the faliino 
weight impact strength at a time when a positton having a radius of 18 mm on the inskJe of the molded article w^ 
strucK 

Morwer for the DVD substrates obtained m ^2 and 

13, transferability and double refraction (An) were measured in the same manner as In Example 1 . 



Table 4 







Blend Ratio 




Viscosity-Average 












Molecular Weight [Mv] 




Polycarb 


onate Resin 


Additive (wt ppm) 






Rind 


Ratio (wt%) 


Antioxidant 


Release Agent 




Example 9 


K 


100 


50 


100 


14400 C : 


Example 10 


N 


100 


50 


100 


14500 


Example 11 


K 


50 


50 


100 


14400 




L 


50 








Example 12 


K 


70 


50 


100 


14500 




M 


30 








Example 13 


K 


100 






14400 


Example 14 


0 


100 


50 


100 


13200 


Exanple 15 


0 


90 


50 


100 


13300 




P 


10 








Example 16 


Q 


100 


50 


100 


14000 


Comp. Ex. 8 


L 


100 


50 


100 


14500 


Comp. Ex. 9 


M 


100 


50 


100 


14500 


Comp. Ex. 10 


L 


100 






14400 


Comp. Ex. 11 


P 


100 


50 


100 


13200 


Comp. Ex. 12 


R 


100 


50 


100 


14100 


Comp. Ex. 13 


S 


100 


50 


100 


19000 


Comp. Ex. 14 


T 


100 


50 


100 


8200 


Comp, Ex. 15 


U 


100 


50 


100 


13200 
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Tables 





Number of Substrates 
Which Were Not Broken 


Fallinn Woinhf lmn9/<4 

Strength (J) 


Example 9 


100 


0.63 


Example 10 


100 


0.59 


Example 1 1 


92 


0.51 


Exanrple 12 


62 


0.40 


Example 13 


100 


0.60 


Example 14 


100 


0.56 


Example 15 


100 


0.55 


Example 16 


52 


0.39 


Comp. Ex. 8 


5 


0.10 


Comp. Ex. 9 


4 


0.09 


Comp. Ex. 10 


0 




Comp. Ex. 11 


0 




Comp. Ex. 12 


13 


0.18 


Comp. Ex, 13 


100 


0.70 


Comp. Ex. 14 


0 




Comp. Ex. 15 


0 





3$ 



40 



45 



Table 6 





Transferability (%) 


Retardation (nm) 






30 mm 


50 mm 


Example 9 


93 


56 


58 


Example 14 


93 


19 


12 


Exanple 15 


93 


19 


12 


Example 16 


93 


55 


57 


Comp. Ex 8 


92 


57 


58 


Comp. Ex. 12 


92 


56 


57 


Comp. Ex. 13 


. 1 


205 


220 



SO 



Claims 



55 1. A digital Video disc substrate comprising a polycarbonate in which a main chain has a structure represented by the 
general formula (1) ^ ^ 
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- •••(!) 



/ n 



and a terminal group represented by the general fomwla (II) 



CR'), 

0- . . . (II) 



cart»nl"„^?a'^TiiS'S^er^^^^ 

at least 25 mol% of this terminal group Is a group represented by the Ibrrnjia (III) ' ■ ' 

CH, CH, 

CH, -C-CHa -C-<Q)— 0- ••.(III) 
CH, CH, 

and a viscosity-average molecular vvelght is in the range of 10.000 to 17.000. 
Je^S'fi^^w'***''^'''^^^^ 

0 (R'). (RO, Ok 

rgS^^rr~ 

S^S)^ sol^firo o^^^^^^ ^^^P " ^ ^y^'^^W*"* S'^'P having 5 to 20 carixn atoms. V. ■ 

and a terminal group represented by the generalformula (11) ""auims. 
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(R'>, 

0~ . . . (II) 



at least 25 mol% of the terminal group is a group represented by the formula (IV) 




(IV) 



CH, 



and a viscosity-average molecular weight is in the range of 12.500 to 14,500. 



3. The digital video disc substrate according to Claim 1 wherein the terminal group represented bv the oeneral fer 



4 



me^igraiviaeoenscsuDsltateaccordingto Claim 1 wherein at least 80% of the terminal grouDreoresentedh-fh- - 
general formula (IQ is the terminal group represented by the formula (III). represwted by tha u 

^' Z"? '^'^ f"*^*® ^"^"^'"^ ^ 2 wherein the terminal group represented by the general 

andap-tert-butylphencKylgrouporaphenoxylgroup. "yu.eiormuia 

general formula (10 is the temnnal group represented by the formula (IV). "H-esemw oy me 

mula (0 IS fomied by polycondensation of 2.2-bis(4.hydroxyphenyOpiopana and phJgena 



fbr- 
(IV) 
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